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Public Expenditure and Poverty Reduction in the Southern United States 
Abstract: The objective of this research was to analyze the effects of education, health and 
hospital, parks and recreation, and public welfare expenditures on poverty, focusing particularly 
on how these relationships change over space and time. Government expenditure on parks and 
recreation has been the single most effective government expenditure category over time, 
although the marginal effects of the government expenditure on poverty alleviation have 
weakened over time. Clusters of the highest marginal effects of government expenditures on 
poverty reduction were identified for each time period using geographically weighted regression 
(GWR) and analysis of local indicators of spatial association (LISA). 
Keywords: government expenditure, GWR, poverty, southern United States 
 Public Expenditure and Poverty Reduction in the Southern United States 
 
Introduction 
Since 1964, when President Lyndon Johnson declared war against American poverty, researchers 
and policy makers have continuously struggled to develop ways of reducing poverty. Through 
their efforts, a significant amount of research and Federal Government funding has been direct 
toward the poverty issue. For example, Appalachian Regional Commission (ARC) was formed 
by the Federal Government in 1964 to improve the standard living. This program included grants, 
direct loans, guaranteed loans, and direct payments for retirees (Reeder and Calhoun 2002). 
Despite these efforts, the poverty rate in the United States still rose for four consecutive years 
from 11.3% in 2000 to 12.7% in 2004 and has remained fairly constant in more recent years, i.e., 
12.3% in 2006 (DeNavas-Walt, Bernadette, and Smith 2007). Thus, notwithstanding the poverty-
alleviation efforts of the last four decades, poverty is still a multi-dimensional phenomenon about 
which causes, conditions, and consequences remain difficult to identify, disentangle, and 
quantify. 
Several researchers have investigated the effects of changes in economic, social, political, 
and demographic conditions on the poverty rate. A key element affecting poverty is regionality. 
Levernier, Partridge, and Rickman (2000) concluded that economic development targeting 
predominantly African-American communities and non-MSA counties would be most effective 
in alleviating poverty. Triest (1997) concluded that increased employment of the low-income 
population and increased educational opportunity would narrow the interregional gap in poverty. 
Rupasingha and Goetz (2007) suggested that government can increase investment in social 
capital to reduce the poverty rate by easing transaction costs paid by local associations. 
  1Swaminathan and Findeis (2004) found that welfare assistance to help the poor workers had 
effects on poverty in metro areas. Mauro (1995) found that the poor countries tend to have 
corrupted bureaucracies and politic instability.  
Ethnic diversity is another important factor in explaining poverty. Berthoud (2002) 
reported significant relationships between ethnicity and poverty for some groups in Great Britain. 
Alesina, Baqir, and Easterly (1999) concluded that the level of ethnic diversity within a 
community is inversely related to spending on public goods such as education, which may 
adversely affect the poverty rate. Montavlo and Reynal-Querol (2005) found an inverse 
relationship between ethnic diversity and economic development. Industry composition also can 
affect the poverty rate. Levernier, Partridge, and Rickman (2000) demonstrated that counties 
with above-average shares of employment in agriculture, trade, and services have higher poverty 
rates. Education is another key for reducing poverty rate for the counties with minorities (Swail, 
Redd, and Perna 2003)  
Some researchers have addressed the effects of public expenditures on poverty in 
developing countries. Fan, Hazell, and Thorat (2000) investigated how government spending 
affects poverty in India and found that expenditures on roads, research, and development have 
the largest impacts. Fan, Linxiu, and Xiaobo (2002) concluded that government expenditures on 
rural education and infrastructure reduced the rural poverty rate. Jung and Thorbecke (2003) 
found that increased expenditure on education, followed by an excess supply of more educated 
and skilled labor, can contribute to economic growth and poverty alleviation. Gomanee et al. 
(2005) found that public spending on social services was not effective in reducing poverty and 
highlighted the need for new techniques to improve the efficiency of public spending. 
  2Although previous research focused on key poverty issues applicable to formulating 
poverty reduction policies, none explicitly considered both the temporal and spatial dynamics of 
local government spending on poverty. Quantitative estimates of the relative effects of local 
government spending on poverty are essential to making informed policy and planning decisions 
regarding poverty reduction. Thus, the objective of this research is to analyze the effects of local 
government spending on poverty, focusing particularly on how this relationship changes over 
space and time. This objective is addressed by estimating spatially-varying marginal effects of 
local government expenditures on poverty rates using geographically weighted regression 
(GWR). The temporal dynamics are evaluated by applying the GWR model to county-level data 
for 1990 and 2000. 
 
Empirical Model 
The GWR Poverty Model 
The marginal effects of local government expenditures on poverty may vary over space if 
characteristics of poverty vary from one location to another. Research has shown that an equal 
government expenditure across locations may not affect poverty uniformly because economic, 
social, political, and demographic characteristics vary regionally (e.g., Fan, Hazell, and Haque 
2000; Fan, Zhang, and Zhang 2000). Following the GWR approach suggested by Fotheringham 
and Brunson (1999), the poverty model is expressed as: 
(1)  0(,) (,) ii i k i i i k k yu v u v x =+ ∑ i + β βε ,  i = 1, … , n, k = 1, …, m,     
where   is the poverty rate in county i among n counties;  i y ik x  is the k
th variable among m 
variables representing government expenditures and other economic, demographic, and social 
characteristics in county i;   is a random error;   denotes the location coordinates for the  i ε (,) ii uv
  3centroid of county i ; and  0(,) ii uv β  and  (,) kii uv β  are localized parameters for county i. The 
GWR model is estimated for 1990 and 2000 to evaluate the temporal dynamics of the effects of 
local government expenditures on poverty, and for simplicity, the year subscript is suppressed. 
The GWR estimator is: 
(2)  ,          
1 ˆ(,) ( (,)) (,)
TT
ii ii ii uv XWuvX XWuvp β
− =
where  ˆ β  is an estimate of β  and   is an n-by-n matrix whose diagonal elements 
indicate each county’s geographical weight for the “regression point” i. The GWR model 
assumes that counties close to county i have more weight in the estimation than the ones far from 
it, allowing estimation of spatially varying coefficients (Fotheringham, Brunsdon, and Charlton 
2002). 
(,) ii Wuv
Different kernel functions  determine the diagonal elements of the weight 
matrix, w
max (/ ( ) ) ij Kd d q
ij. That is, for all  ,  max() ij ddq ≥ max (/ ( ) )0 ij Kd d q = where  is the Euclidean distance 
between points i and j, and d
ij d
max is the maximum distance between observation i and its q nearest 
neighbors (optimal bandwidth). Following Fotheringham, Brunsdon, and Charlton (2002), we 
used the Gaussian kernel, with 
2
max max (/ )e x p(/ ) / 2 ij ij Kd d d d ⎡ ⎤ =− ⎣ ⎦.  
A cross-validation (CV) approach is used to select the optimal bandwidth (Cleveland and 
Devlin 1988). One problem with using the bandwidth from the CV approach is that it may not 
adequately address spatial autocorrelation (Cho, Jung, and Kim 2008; Fotheringham, Brunsdon, 
and Charlton 2002; Leung, Mei, and Zhang 2000; Páez, Uchida, and Miyamoto 2002). The 
GWR residuals using the bandwidth from the CV function were tested for spatial autocorrelation 
by a Lagrange Multiplier (LM) test. In this analysis, a row-standardized inverse distance matrix 
was applied to construct the test statistic (Anselin 1988) using a spatial contiguity weight matrix. 
  4The statistic is distributed as a χ2 variate with 1 degree of freedom. The null hypothesis of no 
spatial autocorrelation is tested.  
If the LM test for spatial error shows that the residuals from the GWR model using the 
CV approach are spatially autocorrelated, the bandwidth is increased or decreased gradually until 
significance of spatial autocorrelation no longer exists at the 5% level. The GWR 3.0 
(Fotheringham, Brunsdon, and Charlton 2002) and MATLAB (The MathWorks, Inc. 1992) 
software packages were used for regression and LM testing. Henceforth, this mixed approach to 
identify the bandwidth using the CV function and LM statistic is called the CV-LM approach. 
 
Identifying Consistent Poverty Counties  
To see if poverty in the South is not random, Moran’s index is estimated. The index is a measure 
of the overall spatial relationship across geographical units and is defined as 
2
11 11 1 [ ( )( )]/[( ) ( ) ],
nn nn n
ij ij i ij i j ij i In w yy yy w yy == == = =− − ∑∑ ∑∑ ∑ −  where n is the sample size,   is 
the poverty rate in county i  with sample mean 
i y
y , and   is the distance-based weight which is 
the inverse distance between counties i and j. Like a correlation coefficient, Moran’s index takes 
on values greater than zero (signifying positive spatial autocorrelation, e.g., similar, regionalized, 
or clustered observations), equal to zero (indicating a random pattern), and less than zero 
(implying negative spatial autocorrelation, e.g., a dissimilar or contrasting pattern) (Goodchild  
1986, p16-17).  
ij w
If Moran’s index demonstrates that the spatial distribution of poverty rate in the South is 
not random, local indicators of spatial association (LISA) (Anselin 1995) are estimated to 
identify spatial clusters of poverty. LISA values indicate the extent of spatial autocorrelation 
between the poverty rate in a particular county and the poverty rates in the counties around it. 
  5Through inference analysis, spatial clusters of poverty, or poverty ‘hot-spots’ (high-poverty 
counties surrounded by high-poverty counties), are identified. These clusters can include a single 
county and its contiguous neighbors, or a larger set of contiguous counties for which the LISA 
values are statistically significant. The LISA value for county i is defined as:  
2
11 [( )/ ] ( )
nn
ij ii i i j j LISA y y y w y y == =− ⋅ − ∑∑ .  
The ‘hot-spots’ identified by LISA analysis are used to screen counties for policies 
targeted at poverty alleviation. The average local marginal effects of different government 
expenditure categories within each hot-spot cluster are summarized. These summaries quantify 
the relative importance among government expenditure categories in alleviating poverty. 
A likelihood ratio (LR) test is used to test whether the GWR models for 1990 and 2000 
should be estimated separately, or with a single, pooled regression. Denoting the maximum log-
likelihoods for the 1990, 2000, and pooled regressions (with year dummy variable in the 
equation) as f1990, f2000, and fP, respectively, with corresponding numbers of parameters k1990, 
k2000, and kP, the LR statistic 2(f1990 + f2000 − fP) is Chi-square distributed with (k1990 + k2000 − kP) 
degrees of freedom. Failure to reject the null huypothesis of parameter equality between the 1990 
and 2000 regression, would indicate that separate regression for the two years is appropriate. 
 
Study Area and Data Description 
This study focuses on 1,195 counties in 12 of the 16 states in the U.S. Census Bureau’s South 
Division. The states are Texas, Oklahoma, Arkansas, Louisiana, Mississippi, Alabama, 
Tennessee, Georgia, South Carolina, North Carolina, Kentucky, and West Virginia. Florida, 
Maryland, Delaware, and Virginia were excluded because their average poverty rates were below 
  6the national average for 2004─2006, and poverty has not been a prevalent phenomenon (U.S. 
Census Bureau 2006, see Table 1).  
The southern United States is selected as the study area because of persistently higher 
poverty rates than other regions. In 2006, the South had the highest poverty rate at 13.8% while 
other regions had significantly lower rates, e.g., 11.5% in the Northeast, 11.2% in the Midwest, 
and 11.6% in the West (DeNavas-Walt, Bernadette, and Smith 2007). The so-called “Southern 
Black Belt”, which includes Appalachia, Mississippi Delta, and Rio Grande Valley are often 
identified as poverty areas. Poverty rates in these areas were above-average in 1990 (Friedman 
and Lichter 1998). The Southern Black Belt refers to the old plantation belt of the southern 
coastal plain, ranging from southern North Carolina through Louisiana and the Southern 
Highlands in Allegheny to the Cumberland Plateau country of Kentucky and West Virginia. 
Persistent poverty, low employment and education, poor health, and high infant mortality remain 
prevalent in the area (Beale 2004; Calhoun, Reeder, and Bagi 2000; Williams 2002). 
The study employs four county-level datasets in a geographical information system 
(GIS): (a) demographic and industry structural data for 1990 and 2000 from the U.S. Census 
Bureau, (b) employment data for 1990 and 2000 from the Bureau of Labor Statistics, U.S. 
Department of Labor, (c) data on employment of art occupations and Rural/Urban Continuum 
Codes for 1993 and 2003 from the Economic Research Service, U.S. Department of Agriculture, 
and (d) county government expenditure data for 1987 and 1997 from the U.S. Census Bureau 
Government Finances. Government expenditures for 1987 and 1997 were chosen to capture the 
lagged effects of government expenditures on poverty rates in 1990 and 2000, respectively. The 
1993 and 2003 Rural/Urban Continuum Codes were used as proxies for rural/urban counties in 
  71990 and 2000, respectively. Variable names, definitions, and descriptive statistics for the 
variables used in the GWR models are presented in Table 2.  
 
Empirical Results 
The null hypothesis that all slope parameters (i.e., except the constants) are equal is rejected (LR 
= 354.9, df = 22,  p-value < 0.001), suggesting that the inclusion of a year dummy variable in the 
pooled regression does not fully capture time differences over the decade and, thus, separate 
1990 and 2000 regressions are appropriate.  
The adjusted 
2 R s are 0.92 and 0.90 for the 1990 and 2000 regressions, respectively, and 
the Akaike Information Criterion are 5,921.99 and 5,423.23 for the 1990 and 2000 regressions, 
respectively. These statistics indicate that GWR using the CV-LM approach fit the data well. The 
bandwidths using the CV-LM approach are 185 and 287 observations for the 1990 and 2000 
regressions, respectively. Because each GWR model generates too many coefficients, i.e., the 
 matrix is   resulting in 274,462 different coefficients for the 1990 and 2000 
regressions, the summaries of GWR parameter estimates (i.e., lower quartiles, medians, and 
upper quartiles) are shown in Table 3.  
ˆ(,) ii uv β (1 nm ×+ )
Moran’s indexes for the poverty rates for 1990 and 2000 are 0.39 and 0.37, respectively, 
reflecting high degrees of clustering of poverty rates. Figure 1 shows that the LISA analysis 
clearly identified three major clusters in Texas (the “Texas cluster”), Mississippi, Louisiana, and 
some parts of Alabama, Arkansas, and Georgia (the “Mississippi Delta cluster”), and east 
Kentucky, west side of West Virginia, and some counties in Tennessee (the “Northeast cluster”). 
These clusters were consistent between years. 
  8The parameter estimates for education, health and hospital, parks and recreation, and 
public welfare expenditures are superimposed on the three major clusters of poverty in Figures 2 
through 5 to visually highlight the spatial variations inside and outside the spatial clusters of 
poverty. Figure 2 shows the impact of per capita education expenditure on the poverty rate. In 
1990, the highest marginal effects for education expenditure on alleviating poverty occurred in 
the Mississippi Delta and Northeast clusters. An increase of $100 per capita in education 
expenditure within the Mississippi Delta and the Northeast clusters decreased the respective 
poverty rates by 0.14% and 0.66% in 1990. The marginal effects of education expenditure on 
alleviating poverty declined in 2000 to 0.04% and 0.13% in the Mississippi Delta and Northeast 
clusters, respectively. The declining impact of education expenditure on poverty may result from 
the decreasing effect of education expenditure in counties that have experienced economic 
development over the decade because the rate of return on investment in education tends to be 
low in more developed counties (Psacharopoulos 1984).  
  Figure 3 shows the impacts of per capita health and hospital expenditure on poverty rates. 
In 1990, the highest marginal effect of per capita health and hospital expenditure on alleviating 
poverty occurred in the Texas cluster, where an increase of $100 in per capita health and hospital 
expenditure decreased the poverty rate by 0.46%. This marginal effect decreased to 0.03% in 
2000. The declining impact of health and hospital expenditure in this cluster may result from the 
growth of managed care in Texas during the 1990s, while before 1990 Texas had relied more 
heavily on public hospitals for low income people (Wiener et al. 1997). Conversely, a positive 
marginal effect of per capita health and hospital expenditure on the alleviating poverty in the 
Northeast cluster did not exist in 1990, but it did exist in the West Virginia counties of the 
Northeast cluster in 2000. Average per capita health and hospital expenditure was $136 in those 
  9counties in 2000, which was only 58% of the average for the entire study area. The improvement 
in the marginal effects of per capita health and hospital expenditure on alleviating poverty in 
those West Virginia implies that government expenditures for outpatient health services and 
support of public and private hospitals need to be increased. 
  Figure 4 shows the impacts of per capita parks and recreation expenditure on the poverty 
rate. The proportion of the study area over which this government expenditure category has 
positive effects increased between 1990 and 2000, but the average impact within the entire study 
area decreased. In 1990, an increase of $100 per capita parks and recreation expenditure 
decreased the poverty rate by 2.13% and 1.06% in the Texas and Mississippi Delta clusters, 
respectively. These marginal effects decreased in 2000 to 0.16% and 0.66%, respectively. A 
positive marginal effect of per capita parks and recreation expenditure on the alleviating poverty 
in the Northeast cluster did not exist in 1990 but positive impacts emerged in the eastern 
Kentucky counties within this cluster in 2000. Average per capita parks and recreation 
expenditure in these counties was $9 in 2000, which is less than half the study-area average. The 
increased marginal effects over the decade in these counties implies that government 
expenditures on recreational facilities, such as golf courses, parks and camping areas, can have 
an impact on reducing poverty by attracting tourists to stimulate the local economy (Hunter, 
Boardman, and Saint Onge 2005).  
  Figure 5 shows the impacts of per capita government welfare expenditure on poverty. 
Public welfare expenditure has poverty-reducing effects in the Texas cluster in 1990 and in lower 
Mississippi Delta cluster and several counties in the Northeast cluster in 2000. An increase of 
$100 in per capita public welfare expenditure decreased the poverty rate by 1.11% in the Texas 
cluster in 1990 and 0.30% and 0.09% in 2000 in the Mississippi Delta and Northeast clusters, 
  10respectively. The areas of positive marginal effects of public welfare expenditure on the poverty 
rate are relatively small compared with the areas of positive effects of other government 
expenditure categories. This result could indicate that temporary assistance programs for needy 
persons, such as cash assistance and vendor payments, are less effective in reducing poverty in 
most areas on the South.  
Finally, another way to illustrate spatial variation in the marginal effects of government 
expenditures on poverty is to compare the marginal effects on the poverty rate of different 
government expenditure categories. The results of these calculations are provided in Table 4. 
The average positive marginal effects for the counties in the three clusters for expenditures on 
education, health and hospital, parks and recreation, and public welfare decreased by 0.24%, 
0.24%, 0.64%, and 0.96% respectively from the 1990 time period to the 2000 time period. 
 
Conclusions 
This research analyzed temporal and spatial variations in the effects of education, health and 
hospital, parks and recreation, and public welfare expenditures on alleviating poverty in the 
Southern United States. While the decreasing marginal effects were the trend for the overall 
study area, they increased between 1990 and 2000 in some regions. For example, the marginal 
effects of per capita health and hospital expenditure in the eastern Kentucky counties of the 
Northeast cluster were not significant in 1990 but were positive in 2000. 
Using GWR regression results to estimate clusters of positive marginal effects, the 
government expenditure categories with the highest marginal effects on poverty alleviation in 
1990 were parks and recreation expenditure in the Texas cluster, public welfare expenditure in 
the Mississippi Delta cluster, and parks and recreation expenditure in Northeast cluster. In 2000, 
  11parks and recreation expenditure had the highest marginal effects on poverty reduction across all 
the three clusters. 
  Interestingly, the results suggest that parks and recreation expenditure has been the 
single most effective government expenditure category over time, although public welfare was 
most effective category in the Mississippi Delta cluster in 1990. Nevertheless, the marginal 
effects of government expenditures on poverty alleviation have generally weakened over time. 
This study contributes to the growing literature on the effects of government expenditures 
on poverty alleviation in two important ways. First, using county data for the Southern United 
States, we examine how the effects on poverty of four categories government expenditures have 
changed over time and compare these changes among categories. The findings that the marginal 
effects of government expenditures on poverty alleviation have decreased over time and that 
parks and recreation expenditure had the highest marginal effects on poverty alleviation in each 
of the three main poverty clusters in the South have important policy implications for poverty 
reduction. Second, we use GWR and LISA clustering to analyze spatial variation in the effects of 
government expenditures on poverty rates across counties. This analysis includes the 
identification of poverty ‘hot-spots’ and an examination of the marginal effects of government 
expenditures on poverty alleviation in each of the identified poverty clusters. The implications 
drawn from the marginal effects of government expenditures on poverty alleviation will likely 
interest policymakers and planners as they make decisions about poverty reduction in the South. 
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  16Table 1. Average Poverty Rates by State in the Southern United States, 2004 to 2006 
States  3 year average (2004-2006) 












West Virginia  15.0 
Oklahoma 13.9 
North Carolina  13.8 
South Carolina  13.7 
Georgia 13.3 
Source: U.S. Census Bureau 2006. 
  17Table 2. Variable Names, Descriptions, and Statistics 






   Dependent Variable 
Individual poverty rate  Poverty rate of individual whose income 
is below poverty threshold by the U.S. 






   Demographic Variables 
Native American  Percentage of Native American over 





Asia – Pacific  Percentage of people from Asia – 





Age 0-17 years  Percentage of persons 0-17 years of age 





Age 18-24 years  Percentage of persons 18-24 years of 





Age 65 years and over  Percentage of persons 65 years or more 





Female head  Percentage of female headed family 






English disability  Percentage of people who speak English 
none/not well age between 16 and 64 





Educational attainment  Percentage of people with some college 






Workers  Percentage of family that has 3 or more 





   Economic and Structural Variables 
Unemployment rate  Percentage of unemployed workers in 











Agriculture Percentage  of  agriculture, forestry, and 






Manufacturing Percentage  of manufacturing, mining, 






Transportation Percentage of transportation, 
communications, and other public utility 





  18  19
Trade  Percentage of wholesale and retail trade 





Finance and insurance  Percentage of finance, insurance, and 






Arts  Percentage of arts class employment 





Urban influence code  Urban influence code in 1993 and 2003, 
ranges from 1 to 9 for 1993 and 1 to 12 






   Government Expenditure Variables 
Education  Expenditure on schools, colleges, 
educational institutions, and educational 
programs between in 1987 for 1990; in 





Health and hospital  Expenditure on health and hospitals in 






Parks and recreation  Expenditure on recreational and 
cultural-scientific facilities in 1987 for 





Public welfare  Expenditure of assistance to needy 






The data are at the county level and for 1990 and 2000 unless indicated differently in the table.  1990 2000 
Variables Low-quart  Median  Up-quart Low-quart  Median  Up-quart 
Intercept -18.282  4.998  18.193  -3.874  2.328  8.049 
   Demographic Variables 
Native American  -0.079  0.046  0.187  -0.120  0.026  0.131 
Asia – Pacific  -1.569  -0.989  -0.410  -0.565  -0.256  -0.091 
Age 0-17 years  0.312  0.482  0.729  0.159  0.458  0.617 
Age 18-24 years  0.414  0.554  0.740  0.421  0.509  0.570 
Age 65 years and over  0.078  0.314  0.611  -0.032  0.175  0.373 
Female head  0.489  0.551  0.636  0.349  0.385  0.473 
English disability  -0.123 0.325 0.566  0.164  0.303  0.394 
Educational attainment  -0.251  -0.189  -0.139  -0.237  -0.208  -0.169 
Workers -0.930  -0.687  -0.378  -0.832  -0.648  -0.508 
   Economic and Structural Variables 
Unemployment rate  0.173  0.260  0.350  0.331  0.453  0.606 
Inequality index  1.291  2.008  2.991  1.929  5.419  8.749 
Agriculture 0.089  0.198  0.362  0.052  0.104  0.192 
Manufacturing -0.215  -0.151  -0.096  -0.195  -0.131  -0.090 
Transportation -0.223  -0.086  0.018  -0.237  -0.147  -0.041 
Trade -0.235  -0.098  0.055  -0.115  -0.067  0.011 
Finance and insurance  -0.492  -0.121  0.057  -0.239  -0.161  -0.082 
Arts -0.849  -0.138  1.001  -0.445  -0.138  0.215 
Urban influence code  0.041  0.188  0.319  0.046  0.130  0.172 
   Government Expenditure Variables 
Education -0.001  0.001  0.002  -0.000  -0.000  0.002 
Health and hospital  -0.001  -0.000  0.001  -0.000  -0.000  0.000 
Parks and recreation  -0.006  0.009  0.024  -0.004  -0.001  0.003 
Public welfare  -0.008  0.010  0.032  -0.002  0.001  0.003 
20
Number of observations is 1094 for 1990 and 2000. ***, ** and * indicate significance at the1%, 5% and 10% levels, respectively. 
Table 3. Summary of Parameter Estimates the GWR Poverty Regression Model (Dependent Variable = family poverty rate) 
 Table 4. Percentage Change in the Poverty Rate from an Increase of $100 per capita Government 
Expenditure 
 1990  2000 
 Texas  Mississippi Northeast Texas  Mississippi  Northeast 
Education 0  0.144  0.658  0.033  0.042  0.135 
Health and Hospital  0.456  0.105  0.015  0.026  0.031  0.026 
Parks and Recreation  2.133  1.060  1.207  0.157  0.665  0.527 
Public Welfare  1.107  1.736  0.220  0.066  0.003  0.087 
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  Figure 1. LISA clusters of poverty rate in 1990 and 2000 
 
 
22  Figure 2. The impact of per capita education expenditure on 
poverty rate in 1990 and 2000 (Regions with dark solid lines 
denote counties with high poverty rates with similar high 
poverty neighbors.) 
Figure 3. The impact of per capita health and hospital 
expenditure on poverty rate in 1990 and 2000 (Regions with 
dark solid lines denote counties with high poverty rates with 
similar high poverty neighbors.) 
 
  23  Figure 4. The impact of per capita parks and recreation 
expenditure on poverty rate in 1990 and 2000 (Regions with 
dark solid lines denote counties with high poverty rates with 
similar high poverty neighbors.) 
Figure 5. The impact of per capita public welfare 
expenditure on poverty rate in 1990 and 2000 (Regions with 
dark solid lines denote counties with high poverty rates with 
similar high poverty neighbors.) 
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